Theories are central to scientific understanding because they articulate an understanding that gets behind the observed patterns and explains them. By doing so, theories permit us to see relationships among phenomena that might otherwise seem disconnected. In addition, because they say something about the underlying constitution or causes of the phenomena we are con- To help emerging scholars and nurses in training develop tools for answering these questions, textbooks and essays outline criteria for the analysis and evaluation of theory. Indeed, the nursing literature abounds in advice about how to evaluate theory (Fawcett, 2005a (Fawcett, , 2005b Masters, 2015; Meleis, 2007; Parse, 2005; Peterson & Bredow, 2008; Tomey & Alligood, 1998) . Unfortunately, the currently published criteria in the nursing literature run the gamut from unhelpfully vague to downright dubious. They provide poor guidance for identifying useful, informative, accurate, or reliable theories.
The Michelson-Morley experiment was designed to measure the velocity with which the earth moved through this subtle medium.
Instead, it provided crucial evidence that the aether does not exist.
The aether theory thus guided research, which is a point in its favour according to Parse's criteria. The research it guided showed that the aether theory is false, which surely must be a point against it. The capacity to guide research says almost nothing about whether a theory is well supported. Neither Fawcett's nor Parse's criteria for empirical adequacy point the scholar towards the relevant question: whether the theory is strongly or weakly supported by the existing evidence.
Turning to a different sort of example, currently published criteria for theory evaluation typically include a large number of criteria focusing the character of the theory's propositions. Fawcett asks: "Is the theory content stated clearly and concisely?", "Do the concepts reflect semantic clarity and semantic consistency?", and "Do the propositions reflect structural consistency?" (Fawcett, 2005b, 132 ). Parse adds: "Are the descriptions of the assumptions, concepts, and principles clearly written at an abstract level?", "Is the word usage economical?", and "Is there a logical flow from the philosophical assumptions to major concepts to principles?" (Parse, 2005, 136) . Theories that satisfy these criteria might be easier for a novice to understand, but it does not follow that the theories will support research or practice. Many scientists are, frankly, terrible writers. Their failure to compose elegant prose does not show that their theories are scientifically inadequate.
Moreover, the deepest and most important theories in science, such as Einstein's theory of relativity or the theory of evolution, have often taken generations to clarify. Economical word usage is simply irrelevant to theory evaluation.
Examples could be multiplied, but these suffice to support the conclusion that the currently published criteria are not as useful as they could or should be. Scholars searching the literature looking for a theory to use in research, especially scholars at the beginning of their career, must have some way of sorting wheat from chaff. Criteria of theory evaluation must identify theories that provide deep insight, make unexpected connections, and guide helpful interventions, and the criteria must distinguish theories with potential from those without it. The standard criteria in the nursing literature do not do so.
| THEORIE S AND MODEL S: WHAT IS A THEORY ANY WAY ?
Useful criteria for theory evaluation can only arise from appropriate understanding of how theories work and why they provide scientific understanding. The currently published criteria are based on a conception of scientific theory that was articulated by prominent nurse scholars in the 1970s and is reiterated in nursing theory textbooks to this day. 1 On this view, a theory is a set of propositions relating two or more concepts. In some exemplary cases, the propositions have the form of laws, and the concepts take the form of variables. Discussions of theory often distinguish between the axioms or fundamental laws of a theory and the derived laws. Using these laws, the theory explains a range of observable phenomena and entails testable hypotheses. Scientific theories provide insight, on this view, because they identify the laws that underlie the patterns we observe in nature. They forge unexpected connections by showing that apparently different phenomena arise from the same laws. And by manipulating the variables of the laws, we can design effective interventions.
Newton's mechanics (theory of motion) is a paradigmatic scientific theory, and the conception of theory espoused in nursing fits it perfectly. Newton proposed three laws of motion that related the concepts of inertia, momentum, force, velocity, acceleration, and mass. From these laws, he deduced a number of important principles (e.g., the conservation of energy) and explained known regularities (the elliptical orbit of the planets around the sun). The theory showed how phenomena as different as projectile motion and the tides arose from the same underlying laws. And on the practical side, it provided the scientific understanding that set the stage for the industrial revolution.
Seen against this conception of scientific theory, the some of the standard criteria for theory evaluation begin to make sense. The emphasis on parsimony, consistency, and logical derivability arise from thinking of theories as axiom systems, where the fundamental laws must entail lower-level generalizations and testable hypotheses. The insistence that good nursing theories be logically connected to the concepts of the metaparadigm reflects the idea that the different theories of a discipline should fit together into a single logical structure deriving from the highest level laws.
The understanding of scientific theory that underpins nursing's criteria of theory evaluation is no longer popular among philosophers of science. The problem is not so much that the account of theory is flat wrong; rather, the account is partial and thereby distorts our picture of scientific knowledge and research practice.
Philosophers have pointed out that the biological and social sciences-two domains of inquiry that share important boundaries with nursing research-have few, if any, theories that conform to the ideal. Inquiry in these domains typically takes the form of very local theorizing. Models of specific phenomena are constructed and tested. Microeconomics and population ecology, for example, do not exhibit the systematicity of Newton's mechanics. Neither has a delimitable set of laws to unify the field. They are better understood as a collection of models that share certain idealizations and construction techniques.
Indeed, even our understanding of Newton's mechanics is distorted by the conception of theory common in nursing. Consider the Newtonian explanation of a billiard ball collision. 2 The analysis of the collision begins by deriving some principles from the theory, In Nursing Knowledge (Risjord 2010) , I explored the history and consequences of this conception of theory-the so-called "received view of theory"-in the nursing literature.
Bender (2018) develops the argument that nursing theory is better understood as model building.
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RISJORD crucially, the conservation of linear momentum. However, the analysis must proceed by specifying some details of the system, e.g., that one ball travels with an initial velocity and direction, striking another ball with an equal mass. That is, the analyst proceeds to build a model of the phenomenon to be explained. The model makes a number of assumptions that are in no way required by the theory: that the masses are exactly equal, that the collision is perfectly elastic, that friction with the surface and air is negligible, that the balls do not spin, and so on. Given the model, the analyst can show how the motion of the balls after the collision is determined by the initial velocity and angle of impact.
There is no well-defined distinction between "theories" and "models," and both scientific and philosophical usage is inconsistent.
As used here, a (scientific) "theory" is a coherent set of empirically grounded generalizations. A model identifies a number of parts (with specific properties) and shows how they interact to produce an effect. The phenomenon to be explained by the Newtonian model, above, was the regular relationship between the initial velocity and path of a billiard ball and the post-collision velocities and paths. To understand this phenomenon, the model decomposed it into parts (the two balls) with their properties (their velocities, masses, and elasticity) and it specified the interaction among these parts (the collision and its angle of incidence).
The resulting model then shows how these initial conditions give rise to those subsequent conditions.
Newtonian mechanics thus involves both a theory (the three laws of motion) and set of models constructed with its guidance.
In the example of the billiard balls, the theory's primary contribution was to generate the formula for the conservation of linear momentum. This principle governs the interactions of the billiard balls within the confines of the model's assumptions. The model analyses the phenomenon to be understood into parts, and it specifies the interactions among them. The model shows why the phenomenon occurs-why the billiard balls respond to a collision in such predictable ways. The theory provides the resources for building the models; the models provide the scientific understanding.
Newtonian mechanics exhibits just one of the forms that theorymodel relationships take in the sciences. In the biological and social sciences modelling often proceeds with little or guidance from laws. (Donaldson, 2000) . That is to say, theories in nursing research have been much more like microeconomics or population ecology:
the construction of models guided by generalizations drawn from a variety of sources. Using criteria for the evaluation of theory that are designed for theories like Newton's mechanics is, therefore, bound to be misleading. Indeed, it may be the source of the chronic vagueness in the nursing criteria for evaluation. Recognizing that the propositions and concepts of theories useful to nursing did not function in the same way as Newton's laws, perhaps these writers softened the edges. Nonetheless, the result was a square peg jammed into a round hole.
| MIDDLE-R ANG E THEORIE S A S MODEL S
To create useful criteria for theory evaluation in nursing, we need to change our perspective on nursing theory. To understand something as a theory (as opposed to a model) is to emphasize its representation in propositions: typically laws and definitions. To understand something as a model is to emphasize the way it represents different elements of a system working together to produce a larger phenomenon.
I suggest that everything treated as a middle-range theory in nursing can be better understood when analysed as a model (cf. Bender 2018).
This does not mean that every intellectual product useful to nursing scholarship or practice is a model. Identifying themes in interviews is not an example of modelling, insofar as such research typically makes no attempt to articulate how the themes relate or show how thinking of their world in terms of these themes leads the research subjects to act in particular ways. Neither is grand theory well represented in terms of modelling. 3 Most of these theories make no attempt to explain how some specific phenomenon works. Middle-range theories, on the other hand, are intended to be "abstract enough to extend beyond a given place, time, or population but specific enough and sufficiently close to empirical data to permit testing and generate distinctive questions for study or specific interventions for practice" (Lenz, Suppe, Gift, Pugh, & Milligan, 1995, 2) . In the social and biological sciences, this is achieved by modelling; the same is true for nursing.
To think of middle-range theorizing as model building highlights the following six characteristics of middle-range theories, and it
shows why middle-range theories can be useful for understanding nursing phenomena and devising nursing interventions. These characteristics are obscured by the standard advice concerning the analysis and evaluation of middle-range theory.
First, analysing middle-range theories as models shifts the focus from the structure of the theory (the character of the propositions or concepts, their logical relations, etc.) to its content. By representing the activities of entities within a system, a model shows how something works. Once we understand how something works, we can design interventions that fix it when broken. One might object that this perspective on middle-range theory is overly mechanistic.
However, while it is easy to imagine models of clocks or electrical circuits, modelling is not limited to physical systems. There can be models of psychological systems and social relationships, as well as models that mix biological, psychological, and social elements. The theory of planned behaviour (Ajzen, 1985 (Ajzen, , 1991 (Ajzen, , 2005 , analysed in Section 4, is easily understood as a model. immediately, since they would be some change in either the interactions or the elements. While models are typically causal, they need not be linear, simple, or mechanistic. Many systems modelled in the biological and social sciences involve feedback loops, selfreplication, and emergent properties. One might object here that emphasizing causality is limiting: are not we after a holistic science of nursing? Is not causality reductionist? I would argue that, to the contrary, the goal of nursing theory is to improve nursing practice.
"Improve" is a causal notion. While not all understanding is strictly causal, in the absence of any ability to intervene, questions of how to improve must be moot. By emphasizing the causal relationships of a system, thinking of middle-range theories as models helps identify those with the potential to improve the quality of nursing care.
Third, all models ignore some aspects of the system, and a focus The question is whether those elements and relationships are the right ones to prioritize in the context of the research and practice in which the model will be used. In constitutive relationships, the parts are arranged in a kind of hierarchy. Something at a higher level is made up of things from a lower level. The higher level may be the phenomenon itself, but it may also be another element of the model. Constitutive relationships are not a matter of one event happening after another, as the post-collision velocity of a billiard ball is caused by the pre-collision velocity. Rather, it is more like how the flour, eggs, butter, sugar, and baking powder combine to constitute a cake. Making a cake is more than simply putting the ingredients into the same bowl. The cake is not created until ingredients interact in the right way; gluten is created by the flour and water, the eggs emulsify the water and butter, the baking soda releases CO 2 , and so on. Therefore, to postulate a constitutive relationship among elements of the model is to say that the lower-level elements interact in some way to bring about or constitute the higher level elements. Of course, a model may not mention the details of the interaction, just as a cake recipe abstracts from the chemistry of baking.
| ANALYS IS OF MIDDLE-R ANG E THEORY
To illustrate causal and constitutive relationships, and to help show how this sort of analysis can lead to insight about a theory, let us analyse Ajzen's well-known theory of planned behaviour (Ajzen, 1985 (Ajzen, , 1991 (Ajzen, , 2005 . The phenomenon analysed by this model is, as the name suggests, planned behaviour. That is, it provides a model for behaviour that is deliberate and intentional, as opposed to that which is reflexive, spontaneous, or habitual. An augmented version of the standard diagram for the theory of planned behaviour has been reproduced in Figure 1 . Turning to the relationships, Ajzen uses a variety of arrow styles in his original diagram (which are faithfully reproduced in Figure 1 ).
As is sadly common in such diagrams, he does not provide a key. To understand the diagram-and this is true of all presentations of a theory or model-we have to carefully consult the text. Doing so, it is apparent that Ajzen intended for all of the relationships represented by arrows to be causal relationships. The arrows numbered (7) and (8) are clearly causal: "According to the theory of planned behaviour, performance of a behaviour is the joint function of intentions and perceived behavioural control" (Ajzen, 1991, 185) . The relationships indicated by arrows (1) through (3) express the idea that the content of one of the elements will influence the others, e.g., that one's evaluation of smoking a cigarette (Attitude) will be influenced by one's perception of how others regard smoking (Subjective Norm). Finally, the relationships indicated by arrows (4) through (6) are also causal:
"Generally speaking, people intend to perform a behaviour when they evaluate it positively, when they experience social pressure to perform it, and when they believe that they have the means and opportunities to do so" (Ajzen, 2005, 118) . Because the Intention is a behavioural disposition, it makes sense for it to be causally brought about by the evaluations of Attitude and Subjective Norm, and the beliefs of Behavioural Control.
The relationship between the various kinds of belief (represented in the boxes with dashed lines) that support the elements of Attitude, Subjective Norm, and Behavioural Control is somewhat less clear. While Ajzen sometimes describes this relationship in terms of "determination," many of his depictions are at odds with the first-this-then-that pattern of causality. He writes that the attitude is formed "automatically and simultaneously" when the relevant beliefs are formed (Ajzen, 1991, 191; Ajzen, 2005, 29) . Causal relationships are not simultaneous; causes precede effects. Additionally, he treats each of these elements as proportional to a sum of beliefs and evaluations (Ajzen, 1991, 191, 195, 197; Ajzen, 2005, 124-125 Figure 1 is based on the figures Ajzen often uses to present his theory (Ajzen 1991, 182; 2005, 118) . It has been modified by the author. From the perspective of modelling, then, the analysis of a middle-range theory requires answering three questions:
• What is the phenomenon modelled?
• What are the elements of the model?
• What are the relationships among the elements?
Answers to these questions are interdependent, and therefore a scholar who is analysing a model will not answer these in 
| E VALUATION OF MIDDLE-R ANG E THEO RY
Analysing a middle-range theory as a model helps us focus on the particularly relevant dimensions of evaluation. The criteria can be grouped into pragmatic criteria and epistemic criteria. Pragmatic criteria relate the model to the research project, the clinical context, and the researcher him or herself. Epistemic criteria evaluate the model as a piece of scientific knowledge. Recalling the analogy between models and maps, the pragmatic evaluation of a map would determine whether the map is good for me, given what I need to do. The epistemic evaluation would determine whether it was an accurate map. The analogy shows that the two kinds of criteria are related.
A map might be inaccurate in certain ways, but it might still be good enough for one's purposes; for other purposes, it might be useless.
A crucial error of much advice about theory evaluation is that it supposes that theories can be evaluated individually, as if each theory could be pronounced good or bad. The weight of argument in the history and philosophy of science contends that theory evaluation is always a comparative matter. A group of scientists may know that the theory they use is inadequate in important ways-Kuhn called these "anomalies" (Kuhn, 1970) -but if there is no better alternative, the theory endures. All of the criteria below should be understood as ultimately deployed in the service of a comparative judgment. We want to know whether the theory under discussion is the best of the available alternatives, and thereby whether it fares better or worse on these criteria than the competitors.
| Pragmatic criteria of evaluation
The primary pragmatic question about a model is whether it is good for the research programme. This is the criterion of usefulness. All research should be considered as an attempt to answer a question.
Before a model can be evaluated, then, one has to get clear about what question one is trying to answer with it. While framing an interesting, important, and answerable question is often the most difficult part of research, we will assume here that the research question has already been specified. The criterion of usefulness, then, asks whether the model helps answer the research question. Now, the answer to this is unlikely to be a flat "no." You probably would not be analysing and evaluating the model unless there was some way that it related to your research. The more subtle question is how it helps answer your question. It is likely that any given model will help in some ways and not in others. What role will it play in explaining phenomena of concern to you?
Thinking about how a model helps answer your research question gives rise to two further pragmatic criteria of evaluation. First, there are questions about abstraction. As argued above, all models idealize, ignore, or abstract away from some features of the real world. The question of abstraction, then, is whether the model has ignored something that is important, given the question you are trying to answer. If it does abstract away from an important aspect of the phenomenon, then it is not so good for your research, at least not by itself. It will need to be supplemented by other models that capture the missing dimensions. As an example, consider again the theory of planned behaviour. According to it, the behaviour occurs when the person has the intention and believes s/ he has the ability or control. However, there may be barriers that the person does not recognize or acknowledge. The model explicitly ignores any objective barriers to implementing the intention.
This means that the model is more useful for explaining behaviour when the control beliefs are accurate, and the subjects have control over the relevant circumstances of action.
Second, because all models ignore something, they implicitly dis- 
| Epistemic criteria of evaluation
The epistemic criteria of evaluation are not dependent on the researcher's particular interests. Rather, they speak to how accurate and reliable the model is: whether the postulated elements exist and whether they interact in the way proposed by the model. These are primarily issues of how testable the model is, and whether it has been successful when tested. Models can also garner epistemic support from other scientific knowledge. We expect that our scientific knowledge will fit together into a whole, and it is evidence of accuracy when there is evidence from other domains that the elements and relationships exist. This is theoretical support for the model. Sometimes, when the model is the direct product of a specific theory, this relationship is very tight. In the Newtonian model of the billiard ball collision, discussed above, the relationships were derived from the The fact that a model may be criticizable on one or more of these criteria is not a reason to reject it outright. As already mentioned, even our best scientific theories have known
anomalies. While a model may be empirically weak, it may still be the best one we have. It is crucial, nonetheless, to identify the weaknesses of a model. The capacity for identifying and correcting errors is perhaps the distinctive characteristic of a science. The proper attitude for nurse scholars, then, is to get a clear-eyed view of the flaws of a model and then revise the model to make it better: more clearly operationalized, more precise, more successful upon direct testing, and more integrated with relevant theories.
| CON CLUS ION: MIDDLE-R ANG E THEORIE S A S MODEL S
Thinking of middle-range theories as models is a fundamentally different perspective from the standard advice available to nursing scholars. The modelling perspective has salutary effects on both the way theories are understood and the way they are evaluated.
It shifts attention away from the definitions and propositions of a theory and towards its content. By emphasizing the parts of a system and the relationships in virtue of which the phenomenon is brought about, a modelling perspective facilitates a deeper understanding of the theory. It thereby presents a clearer picture of how effective interventions might be designed. The consequences of a modelling perspective for theory evaluation are, perhaps, the most dramatic. The widely disseminated criteria for theory evaluation are very little help to students and scholars who need to choose among the plethora of theories currently on offer. A modelling perspective permits a much more detailed and robust evaluation of, and comparison among, theories than the standard criteria.
The astute reader will have noticed another feature of the modelling perspective: there is no mention of "grand theory" and no criterion requires a relationship between middle-range theory and grand theory. In the view of this author, the lack of reference to grand theory is a feature, not a bug. Grand theories in nursing should not be seen as functioning in the way that fundamental theories like quantum mechanics or evolution do (Risjord, 2010) . Indeed, from the modelling perspective, there is nothing "middle-range" about middle-range theories. We could just call them "theories," but that would obscure the point of this essay. What's in a name, anyway?
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